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Abstract of JP2000031445 

PROBLEM TO BE SOLVED: To enable to 
obtain an enough light-condensing effect, 
when a lens, light-condensing optical device 
array and a solid-state image pick-up device 
are integrated. 

SOLUTION: A gradient index microlens array 
is used as a light-condensing optical device 
array. The gradient index microlens array 2 
comprise of gradient index lenses 2a, 2b, 2c, 
etc., which are respectively formed in positions 
corresponding to picture elements 3a, 3b, 3c, 
etc., of a solid-state image-pickup device 3. In 
other words, each of the gradient index lenses 
2a, 2b, 2c, etc., of the light- condensing optical 
device array 2 is positioned on the central axis 
(a straight line passing through the center of 
each pixel and perpendicular to the light 
receiving surface) of each of the pixels of the 
solid-state image-pickup device 3. With such a 
construction, light 4 from an image-pickup lens 
1 is condensed in the pixels 3a, 3b, 3c, etc., of 
the solid-state image-pickup device 3 by the 
gradient index lenses 2a, 2b, 2c, etc., of the 
light-condensing optical device array 2. 
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a, 2b. 2c. • • • lZ£*)MftZtlXmf*l\s>X5 
tZTJSit. Wizm^-mSa, 6b, 6c, • • • CT* 

ftztixmtm&mTsco&wmsa, 3b, 3c, • 
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[ 0 0 6 0 ] HI 8ii, SI 1 3cO*MW^«2r^-ria 

v^nuyxrwio (06) bmVr^-ftlfi-?^ 7 
ul/>XTW2 (122) i: 5ra^-^^1S^T*) 

^^Di/yxrw i otmnxm^-?^ ?&u>x 

TV4 2b X ^£hWm%&%^T\/4 ARt, lift 

3 1 x o & o . mytmft&m^FTvj a 

a, lib, lie, ■•• tffflkmmmT-sto&mm 

3 a, 3b, 3c, • • • ^JtJfrT & J: d^IB^L, g 

Hxm^^yxru^ 2<r>^mmm^uyX2 a , 2 

b, 2c, • • -*^®S3a, 3b. 3c. • • • £ 

nm-tt x o ices twfci. „ 

[006 1 ] o£ 0, %«V-f ;?olx>-XTW 1 Otf) 
#70ovyXl la, lib, 11c, • • • coli. 

*com&tfmfcm.Wim^Fcr)%.ffim3 a, 3b, 3c • 

• • <v*'LMm±t,z&mtz> x o i,zm& l , xmvrmtt 

9uv>xt\s4 icr>^WSx^%^wx<r^m 
tmWmSi={-3<F>%m%3*., 3b, 3c, • • - co 

[00621 ^1 3<^tt*>£JB<?>SttttfR'e 5"** 
-/Hi, »&^>-Xl£M9*3fcffi3^3^PTW AR 
£AltLfc%ftc* Sff^ffiv^^ol^yXn-^ 2K 
AltLT^^Stff*»7!5I-->X2 a, 2 b. 2c, • • 

• izXMKZii. *(0f£, %«7-f?ol/yX7U-f 1 
OcO&v^olxyXl 1 a, lib. 11c, • • • 
t=T35fc*3l6Six, H#Wt«* ; F3<^S-B*3a. 3 
b, 3c • ■ iic^mft^it-g.. 

[0063] fcLtM^fc. 0 1 6/^0 1 8lZ^-tm 1 

$LC0l>C0X'hh. ZC7)£o1,zm%:&1fmco-'?cr>Tls'i 
&&&hitTM%m%fr* : T-TU'( fc-f mBco 

hti%. bp*>, mvfm^^n-?^ ^duyxrv-^ t$m 

Wfll^XTWtlttt^ltTI^ , 

[ 0 0 6 4 ] X, fllji.t£0 1 6 K^-^-Jjl 1 1 comt&COB 
mizti^X. m^-th-?4 ^aUyXTUJcoithKHZ 

C 0 0 6 5 ] X. z-WH Srflte;b-£Slge>JlUWi 

a-rtj:^. 0UHf. 016^-r^i icommcomm 

fi, Wt&uyXicDMlztyM-fJ 7vUyXT\s-4 1 0 



sea i> <0T-2b & a* , ituyxi <ofi!i* { Jii*] u >x 

>X7HtJ>-3ttJ:^. 

[0066] a±a. m%&mm<r>T\/'{ com-sbitv 
^. 

[ o o 6 7 ] mum 1 9 ic^-rss 1 4 conmcmmn 

[0068] Zcom 1 4c7)9m<7)&mi>zi5\,^Xli. 5k* 
>X2a, 2b, 2c, • • • MmtfiK^iZ— Wcth 

Xoizffi&isti, x, ztt^comma. *i«®tmmm 

J ?3cO#S«3a, 3b. 3c, • • ■ C0*>£MW;t— 

[0069] zcommcomm<om^. tmu yx 1 com 
comvrm-ft^ -i 9 o v yXT is -i co&mift mwn i- y 

X2a, 2b, 2c • • • izX O^MKZtX. Mz 

mwmm? 3 comcominm^-?^ ?^ yxrvA 

cr>&mtfrm-ft1f>UyX2a, 2b, 2 c • - • IZX 0 

mxiziixfflfcmmmTsco&wmsa., 3b. 3c 

[0070] C1<DJI#\ ZOOlrtl/yX71/^ CO&fr 
Z-5<o%f7^f^Dl/yX7l-f^S^ 

Ziihoygmm, o^>)i3. 04, 05, 06, 0 

7, 08, m9comwu^^ 3--)uzxm^t>tx.z>%- 
mmx&m^Tuj zz.^mx-siittffif&.coiicox' 
i>£\,\ 

t o o 7 1 ] x, 01 eiZTji-tmmcommdzts^x , ^ 

«WX i: LT, 01^-T3t^, 0 

i oizixtmvyxx >)=arsis*3ieic». 0 1 1 t^-r 

Slff^7f3 U >X J: 0 KffBt^ L S 2 , 01 2(C 

^-rmjffi^vxio^&^^^Lss, 0i3ic^ 

TmnuyXX 0 ; 5rl.JSm^LS4, ii4(;*t 
XX J; "5 =5rS L S 5 , 015 ic^-T 

P XXco^BHEtlf >X5-^)S Lfcttfltft** L S 6 

[0072] |S]ttlC0 1 7 tC^-f-Hit^S, I18C 

^-rUSfi^^^t'f <rym®$&Jkh: txm^com* co 

[ 0 0 7 3 ] 02 Oti, *^BBc7)Hf«g«* 
t®m%mzm^fzM$:m-tijCOX\ W.?#*7Z7f?f. 
[0074] 0tC*3^T, 4 0tf*BM&MmBt& : t> f 
4 1{im^.S«, 4 2(iJa®l£l8S, 4 3(ip<* 

[ 0 0 7 5 ] 02 1 tt. *«B^@#H«R* yj.-/^ 
IK^rtRao^WKifitcfflAi^Af «"C. ( A ) itm-f- ft 
tlM(7)^#:cO«)S;Sr^ t , ( B ) (irt«ll^5feffia5«8)T 
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[0076] ZFFftWAlt* 122 1 ( A ) IZtftTX o 

5 2 b , «^ 1*1*1 fjU 0OfI#O*JUI£*T=5: 0 \zt**7 
D-b7t-5 3J:. iOhT^rn-tey-?-— 5 3frh<r> 
^.mmm^-t^^-9-5At^ t^tro-by-tf- 
-5 3^&^$*VOvt, B*<£fi-^£te#Jhf-&VTR 
T7Jf55. iiXZft:?*? j 5 6 kW&m^ZW 
(it LT7'J yh7^ h-TS h'f^r'J f*— 5 7 t J: 

[ 0 0 7 7 ] X, «^l*imi<?)#AgftteiS5 S»l*HCti, 
H2 1 ( B ) (c^i: %mmm.frh<r>W i 8±*fc 

X ^mm%&3k6 1 1 . *^-^f5X6 3 t . 
BflOHfWMft* ^' i-^6 4 *»ffia $ ixX v * * . EIft» 

>■ i -/u 6 4 (± . ft^d!i*^jiitcii i or U X A U- 

>'X'P 1 tn-^*7 J)U?-Ftty&Z%lt)StM2 

^60 1, ijtffljtft^ri/^f ARt % 
[0078] iiolo 3rV?i*j««{i. ftiS^S 5 2 J: 

^{uO^ftJ: DO^U:. ^>N*-^*^X6 3Sr^-LTffi 
*ffl*t«s#¥»6 Olz£ Kimfol&k LXB&LZKh. Z 

cr>mmm6 5±izBj&.ztitz'mfti&it. (Mwa-^Ksaa 

£ixTI22 1« ( A) 3^ J: 0 

T7^f55, tf^fa? 5 6 4«fc:ieii£*U *fch* 

[0079] ±IBOj: 3 $r»j£tf)P<98i«Ki. 4HSrvt%g£ 
gPttTfltJfrt I. -I t #T'£ . fcttMTCffi aXFKlfJ 
t W9Effl»!Bj*^5(% 6 0 com 1 OX U XA 1/yXP 

1 1 m 2 coy v xk u>xp2 tfftmm&smjjfaiztt. 
Mtzsb. Mmt*®m^&zk%uzmwm<rym^it 

tomm* a * -)\< e 4 co o *>m 2 or y xa p 2 1 
ffl3t^»^ r u-f a r t m&mmm?c cDt 3&»ssua 

[0080] znwmizxm^hix&wm&^i?*. 
-iv 6 4 a, M^Oct 3 KiuwswflBe^* 6 0 1 mt 
mx&mTTuj ARt m#&i&m=Fc cut £-tMt 

ZittzhOX'hhtf. Mftmit^mTTlsJ ARt LX 

it. tzbtim2jbWffl9mtzjjkLtz. *mmmn.e> 
Bmztsv&iik%.m%fr& : ?TU'<wm^t>ti& . 



[ 0 0 8 1 ] ft. ^ffHWJWKHtcSatt^-Sfll^lH* 
mmxi'J ^-ivcoutK <k?>&mzM?fflt&i><7)ii*fk 

[0082] ( 1 ) mms^mcoimm 1 xa 2 
izBmti>mimmfj^-/ux\ m^m^m^ru 
■i wmtamftmimfr h% 4 9 o v yxr n 

[008 3 3 (2) #ftffc£0&BOlf#JllX{±2 
T W **«|*| U yXT* 4 i t S: «f«fc -T 6 UttJt&t 
[0 084] (3) ^§ i Fli^OlEfflOl»*JaiX(i:2 

[0085] (4) ^lfli*0®BlOlS*ifllX(i2 

m#Vi%Mm=FTi"(X'$>&zk£%fmk-j-2>ffl 

[0086] (5) ffiriE < 4 > tO^tffitt-f 4B3iWI 
[ 0 0 8 7 ] ( 6 ) mile ( 4 ) coJB^Kttf SHffeg 

mttm^t&t. zo&mmizz&BiMftmzmmLxft 

[0088] (7) mm-$.cr>%mcr>miki%\x\i2 
iz&m? h mtkWtmit v*.-ivx- . tem^ffl*^^ 
^oi/>xru--f tmftioyXTuj 
t *i&^h*ttzm&LX'hhzb zw&b-thmwm.& 

[0 08 9] (8) m^imcr)^mcotm^ix\t2 
tzsmt^mMm^^^-jux'. meMftmx^m? 
TXsjtfmmmttmu 9v\s>xtu4 tm^yx 
Tu^tz m*--&bittzffi&x'$) hzt -r h m 

[0 09 0] (9) «f*H^Ol£BOffl:£3S 1X142 

iz§m-ti>m^WM : E"j J .-^x\ meMimx&m? 
xdu>>xtu4 t zmn-istttzmtiLx-hh z t zmm 

[0091 ] (10) sRfflFif *OS£H<0l»^S 1 X(4 

2\,ztm-thmwm^ : JsL-^x\ mmytm^m 
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[0092] (id iffimuntismemscm i xi± 

[0093] (12) #I^It^l5ffl^f|*lS 1 X\t 

2\,z%tmthmwm.^ : J ^->vx\ mzmytmft^m 

[0094] (i3) mmizcowmnmim i xi± 

[0095] (i4) mnmnsmnm&m i xa 
2izim-thmi^mm : e'Jj.->i-x\ miSM^tm^m 

[0096] (i5) mnmcomwwimm i xit 
2t l zsm-t&wifoWi& : t ; j*->i-x\ mMzmitmytmm 

[0097] (i6) nmmcD&mcoiUxm i xu 
2 iznm^hm»m^ a*. ->\>x\ mmxmit^m 

[0098] (i7) mmtmcommcom^m i #>•& 

V^iffirEO(l). (2), (3), (4), (5). 
(6) . (7) . (8) , (9) . (10), (1 
1 ) . (12). (13). (14). ( 1 5 ) X\i 

(i6) <7>mzimi-&m#ffi8i ; e=sx.-)i>x\ mim 
[0099] (is) nmmnwmnmim i s>& 

^iffiEW(l) . (2). (3). (4). (5). 
(6) . (7) . (8) . (9) . (10). (1 
1 ) . (12). (13). (14). (15)X« 

(i6) nm&mttwtiM&zi?*.—A>x?. mm 
-^><o®mu>x£io%hzbzmLb-t 

[oioo] (i9) mm&cv$m<7)m#m i 

V*l«E<0 ( 1 ) . (2). (3). (4). (5), 
(6) . (7) . (8) . (9) . (10). (1 
1 ) . (12). (13). (14). ( 1 5 ) X\i 

(i6) «quceiw*Bwwwfct^a-^T, me* 
imt^tmis^ >xizxmf$.Zixx^z,z b ^w.b 

[oioi] (20) ftmmcommcomim i 

VMifriecO (1). (2). (3). (4). (5). 



(6) . (7) . (8) . (9) . (10). (1 
1 ) . (12). (13). (14). ( 1 5 ) X\i 

( 1 6 ) nmztmthwmm*: is*-*x\ mtm 
wt^&wmm<mmmmx*b z imm ^ >xx o 

[oio2] (2i) wtm$.<nvm<?>ni&% i 

WtmUn (1). (2). (3). (4). (5). 
(6) . (7) . (8) . (9) . (10). (1 
1 ) . (12). (13). (14). ( 1 5 ) X\t 

(i6) nmizimtz>mtet&m*is J .->i-x\ mm 
mft¥m*mftm<r>m&&iffi<7)\°\iftmx'h &®vns>x 
£*)%&zb&mib-r2>mtmigi*:iSjL-tu. 

[0103] (22) mitt ( 1 ) . ( 2 ) . 
(3) . (4) . (5) . (6) . (7) . (8) . 
(9) . ( 10) . (11). (12). (13). 
(14). (15). (16). (17). (18). 
(19). ( 2 0 ) Xli ( 2 1 ) fclElW-aEfttMR* 

[0 104] 

yxnmmwzw-miz-tz, z. t iz x vmftmK&m^T 
n b<r>®m-mtzm%t,zi,. >mx-&3xhx\ i 
fritmxmxfrmTT v 4 iz «t ^mm^^+^nhn 
h. 

[01 ] *f6W<0**»jRS:^H 

[02 ] ^m<nm i <r>mmcr>&m&7Frrm 
[03] m2iz^.-tmm^>mm^mm 
[04] *micr>m2<?>mM<vBm : z:^m 
[05 ] m4iz^-rmmcr>mm<7)^mm 
[06 ] *$mcr>m3comMcDBm$:m'tm 
[07 ] m6i,z7jk-tmm<ommco^mm 

[08 ] *^c7)^4 <aH]te<^©&^-f 0 

[09] 08{c^-rnM^®o^g0ij 

[010] *»h*0* 5(7)|^Jfeco^«^*-t0 
[011] *f6B^Sg6O»£co^€r^-r0 
[012] *3%B^oJB7o9ISfi<0»J|R*S?rEI 
[013] *^<O^8<O||SS<7)^©S:^-r0 

[014] *^om9coiiMomi2-^-r0 
[015] *?tw<?>mi onm&co&mzTfi-tm 

[016] *%BJ3<7)SifS 1 l<OHMl^3S2r^f0 

[0i7] ^mmcow. 1 2cr>mmco&mz7f;-tm 

[018] #?feBJl0?S& 1 3OHJficOff^2:*-r0 

[019] *»^)fls i Acommnmm^-tm 

[02 0] ^^IfltStya-Z^ffiV^^tf*^ 

[021] ^m^mwm.^j^->vim^tzmrFnn 
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